Synthesis and antitumor activity of (-)-bassianolide in MDA-MB 231 breast cancer cells through cell cycle arrest.
The high level of interest in the cyclodepsipeptides family in the natural products stems from their diverse range of biological activities. One of the cyclodepsipeptides, (-)-bassianolide, represents rich pharmacophores with diverse biological activities including potential cytotoxicity to various cancer cells. Efficient total synthesis of (-)-bassianolide was designed and achieved in nine steps, with significant improvements in the overall yield of 46.8% (vs. 7.2% yield in previous synthesis) using Ghosez's chloroenamine reagent under mild conditions. The cytotoxicity of the (-)-bassianolide was evaluated against five human tumor cells, and the results showed that the (-)-bassianolide displayed significant cytotoxicity against A549, SK-OV-3, HepG2, HCT-15, MCF-7 and MDA-MB 231 cell lines with IC50 values of 7.24, 8.44, 15.39, 6.40, 11.42 and 3.98 μg/mL respectively. Specifically, (-)-bassianolide induced G0/G1 arrest associated with a decrease of cyclin A, D1 and an increase of p53, MDM2, and p21 expression in MDA-MB 231 cells. These results demonstrate that (-)-bassianolide possesses antitumor activities via arresting of the cell cycle and the synthetic approach features an efficient and mild method for the formation of amide bonds through three inter- and intramolecular coupling reactions.